Tianeptine prevents respiratory depression without affecting analgesic effect of opiates in conscious rats.
Respiratory depression remains an important clinical problem that limits the use of opiate analgesia. Activation of AMPA glutamate receptors has been shown to reverse fentanyl-induced respiratory changes. Here, we explored whether tianeptine, a drug known for its ability to phosphorylate AMPA receptors, can be used to prevent opiate-induced respiratory depression. A model of respiratory depression in conscious rats was produced by administration of morphine (10mg/kg, i.p.). Rats were pre-treated with test compounds or control solutions 5min prior to administration of morphine. Respiratory activity was measured using whole-body plethysmography. In conscious animals, tianeptine (2 and 10mg/kg, ip) and DP-201 (2-(4-((3-chloro-6-methyl-5,5-dioxido-6,11-dihydrodibenzo[c,f][1,2] thiazepin-11-yl)amino)butoxy)acetic acid; tianeptine analogue; 2mg/kg, ip) triggered significant (~30%) increases in baseline respiratory activity and prevented morphine-induced respiratory depression. These effects were similar to those produced by an ampakine CX-546 (15mg/kg, ip). The antinociceptive effect of morphine (hot plate test) was unaffected by tianeptine pre-treatment. In conclusion, the results of the experiments conducted in conscious rats demonstrate that systemic administration of tianeptine increases respiratory output and prevents morphine-induced respiratory depression without interfering with the antinociceptive effect of opiates.